The statocysts of gastropod molluscs are spherical organs specialized for sensing gravity. The wall of the sphere contains 13 ciliated mechanoreceptor cells, each 2 3 9 with an axon projecting to the cerebral ganglia. ' ' The lumen of the cyst is filled with fluid (statolymph) and many small stones (statoconia) which move under the influence of gravity. As an animal turns about a horizontal axis, receptor cells are acti-8 9 vated when they come into a position low enough to be in contact with the statoconia. '
The statocyst receptor cells are sufficiently large that it is relatively easy to record from them using intracellular microelectrode techniques. They thus provide a useful model of ciliated mechanoreceptor cells which may have transducing mechanisms similar to those of vertebrate hair cells. In order to interpret physiological Q studies of the Aplysia statocyst, it was necessary to have more information on the fine structure and organization of the cilia and their relationship to the statoconia. Therefore, detailed light and transmission and scanning electron microscopy (TEM and SEM, respectively) were performed to further study this organ.
II. METHODS
For light and TEM, statocysts from small (75 to 125 g) Aplysia californica were dissected out of a live preparation of the circumesophageal ring of ganglia and put directly into fixative. For SEM, the statocysts were exposed as they would be for Q penetration with microelectrodes and the whole ring of ganglia fixed in this position.
After 12 to 24 hours of fixation a block of tissue containing the cyst was cut away and this block was bisected down the center of the cyst. When the blocks were returned to the fixative, most of the statoconia were washed out of the cyst.
Intact statocysts that were to be examined by TEM were fixed with 2. 5 percent glutaraldehyde in 250 mM of 2,4, 6-trimethylpyridine (s-collidine) buffer (pH 7.4) and postfixed in 1 percent osmium tetroxide for 1 hour. Dehydration and epoxy-resin impregnation procedures as outlined by Luft were used. Thick sections (1 /im) were cut and examined by light microscopy for orientation purposes and 60-nm thick sections were cut and stained with 0. 2 percent lead citrate and were examined in a Siemens Elmiskop 1A electron microscope at 80 kV. Cross-sectioned statocysts to be examined by SEM were fixed with s-collidine buffered 2. 5 percent glutaraldehyde, dehydrated through a graded series of ethanol and then ethanol-amyl acetate solutions, critical-point dried using liquid carbon dioxide, mounted on copper studs, and coated with a 25-nm thick layer of 60-40 gold-palladium. The specimens were examined using a JEOL model JSM-U3 scanning electron microscope operating at the accelerating voltage of 15 kV.
III. FINDINGS
The Aplysia statocysts are spherical, 200-300/im in diameter, and are located bilaterally between the pedal and pleural ganglia. The statoconia found in the cyst lumen are ellipsoidal with diameters from 6 to 20 jjm. By counting statoconia extruded from the cyst, we estimate that there are between 600 and 1000 in each cyst. In the intact preparation the statoconia can be seen to move independently of one another.
They fall under gravity to occupy the lower third of the cyst lumen. As a dissected (unfixed) cyst is rotated, the statoconia are seen to roll down the cyst wall, taking several seconds to reach the bottom. The light micrograph of a section near the middle of a statocyst in Figure 1A shows numerous statoconia. The outlines of five receptor cells can also be seen.
The fine structure of the cilia and their insertion into the receptor cell surface can best be studied with TEM ( Figure IB, C) . All cilia appear to possess a 9 + 2 arrangement of internal filaments (inset, Figure IB The number of cilia, their arrangement, and relationship to the statoconia can best be seen in SEM (Figure ID, E) . In the SEM of a bisected statocyst in Figure ID of the cell and 41 percent of the luminal surface. Most of the cilia appear to bend after they emerge from the cell wall, but it is not known whether this is a fixation artifact.
There does not appear to be any order to the directions in which the cilia bend.
In considering the relationship of the statoconia to the cilia, it must be kept in mind that in the preparation of Figure ID Although the two clublike extensions on the left side of the basal body in Figure 1C might be interpreted as a double basal foot, it seems more likely that these are but two of the nine processes of outer filaments cut in oblique section. The basal foot described in other ciliated receptors with directional sensitivity emerges several tenths of a micrometer below the level of lateral extensions of the outer filaments.
The receptor cells are of sufficient extent that large rotations about a horizontal axis would cause a graded change in the number of cilia loaded by statoconia rather than simply a "loaded" or "nonloaded" situation. As a single statoconium strikes the cell surface, it would deflect several cilia nearly simultaneously.
